ABSTRACT. Let GF(q) denote the finite field of order q pC with p odd and prime. Let M denote the ring of rn m matrices with entries in GF(q). In this paper, we consider the problem of determining the number N N(n,m,B) of the n-th roots in M of a given matrix B E M.
INTRODUCTION.
Let GF(q) denote the finite field of order q pe with p odd and prime. Let M Mm x rn (q) denote the ring of m m matrices with entries in GF(q). In this paper, we consider the problem of determining the number N N(n,m,B) of the n-th roots in M of a given matrix B E M; i.e., the number of solutions X in M of the equation
x"=B (1.1)
Our present work generalizes a recent paper of the authors [1] in which the case N(n, 2, B) was considered. If B denotes a scalar matrix, then equation (1.1) is called scalar equation, type of equations that has been already studied by Hodges in [3] . Also, if B denotes the identity matrix and n 2, then the solutions of (1.1) (a) n and rn will denote integers so that 1 < rn and 1 < n < q, (b) N(n,m,B) will denote the number of solutions X in M of the equation (c) g(m,d) will denote the cardinality of GL(qd, rn). Thus
We also define g(O,d) 1 PROOF. Let D denote the greatest common divisor of n and t. Then
(q-a) 1 We also see that w D i+ does not belong to the set of powers GFS(q) {x:x E GF(q)} for all PROOF. Apply Lemmas 5 and 7 and Corollary 6.
